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A radiation evaluation was performed on REF-43B (5902-90603012A)% +2.5V voltage reference to determine the
total dose tolerance of these parts, A brief summary of the test resulis is provided below, For detailed information,
refer to Tables [ through [V and Figure 1.

The total dose iesting was performed using a Co* gamma vay source. During the radiation testing, cight parts were
irtadiated under bias (see Figure 1 for bias configuration) and twe parts were used as control samples, The total
dose radiation levels were 2.5, 5.0, 10.0, 15.0, 20.0 30.0, 50.0, and 100.0 kRads.” The dose rate was between .06
and 0.50 kRads/hour (0,017 to 0.139 Rads/s). See Table IT for the radiation schedule. After the 50.0 kRad exposure,
the paris wers annealed for 168 hours at 25°C. After ¢ach radiaticn exposure and annealing treatment, parts were
¢lectrically tested according to the test conditions and the specification limits™ listed in Table 11L.

Imitial elecirical measursments were made on 10 samples. Eight samples (SN's 72, 73, 14, 73, 70, 77, 78, and 79
were used as radiation samples while SN's 70 and 71 were used as conteel samples. All parts passed all tests duriag
initial electrical measurements.

All parts passed all tests to 5.0 kRads. Nou significanl degradation was noled in any parameter.

After the 10.0 and 15.0 kRad Imadiations, all parts fell below the specifivalion limit for Vage with readings in the
range of 2.49743 to 2.49499Y. All paris passed all other tesis.

After the 20.0 kRad irradiation, all parts fell below the specilication limit Vegs with rsadings i the range of 2.49663
tn 2.493835V except for SN73, which exceeded the specification limit of 2.50250V with z reading of 2.52385V.

All parts passed all other tesis.

After the 30.0 and 30.0 kRad imadiations, all parts continued to fall helow the specification limit for Vaee with
readings in the range of 2.49470 1o 2.49181V. All parts passed all other tests.

After anmealing the parts for 168 hours at 25°C, parts showed little recovery in Vg with readings within the range
of 2.49630 to 2.49340V.

After the 100 kRad irradiation, all parts continued to fall below the specification limit for V. with readings in the
range of 2.49480 to 2.49207V. All parts passed all other tests.

In summary, the only parameter that showed any degradation was Vggp, which degraded by a mazimum of
0.23% from the specification Limit.

T'he term Rads, as used in this document, means Rads (stlicon). All radiation levels cited are cumulative.
** These are manufacturer's pre-irradiation data specifieation limits. The manufacturer pmwded no post-irradiation
limits at the time thesa tests were performed.
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Table 1V provides a summary of the test results with the mean and standard deviation values for each parameter
after each irradiation exposure and annealing step.

Any further details about this evaluation can he obtained upon request. 1 you have any questions, please call me at
(301) 731-8954.

ADVISORY ON THE USE OF THIS BOCUMENT

The information contained in this document has been developed selely for the
purpose of providing general guidance to employees of the Goddard Space
Flight Center (GSFC). This decument may he distributed outside GSFC anly as
a courtcsy to other government agencies and contractors. Any distribution of
this document, or application or use of the infarmation contained herein, is
cxpressly conditional upon, and is subject to, the follawing understandings and
limitations:

{2} The information was developed for general guidance only and is subject to
change at any time;

(b) The information was developed under unique GEFC laboratory conditions
which may differ substantially from outside conditions;

(¢ GSFC does not warrant the accuracy of the information when applied or
used under other than unigue GSFC laboratory conditions;

{d) The mformation should nat be construed as a representation of product
performance by either GSFC or the manufacturer;

(e) Weither the United States government nor any person acting an hehalf of the
United States government agsumes any liahility resulting from the application or
nse of the information,
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Figure 1. Radiation Bias Circuit for KEF-43B
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Pin Connection List:

2:REF 5 RESIN 7:CT 10:GND 12:RESET 1% RESET 17: SENSE 20: V¢
Resistor 1 is 102 £5%, 4 W. Resistor 2 is 100k + 5%, 14 W,

Use 20 Pin LCC to 8 Pin DIP converter.
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TABLE [, Purl Information

(reneric Parl Number: REF.43B
MIDEXMAP Part Number 3062-9060301M2A
Charge Number: LD7R198
Manufacturer: PMI
Lot Date Code (LD ) Q3364
Quantity Tested: 1o
Serial Wumber of Contial Samples: 70, 71
Serial Numbers of Radiation Samples: F2.73,74.75, 76, 71,78, and 79
Part Function: +2.3V Low Power Voltage Reference
Part Technology: Bipolar
Package Stvle: 20 Pin LCC
Test Equipnrent: A340
Test Engingsr; 5. Morrs

=  Np radiation tolerance/hardness was guarantced by the manufacturer for this part.
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TABLE il. Radiation Schedule for REF-238

i) INITIAL ELECTRICAL MEASUREMENTS oo

5 KRAD IRRADNATION {0.062 KRADS/HOURY e

POST-2.5 KRAD CLECTRICAL MEASUREMENT

3150 KRAD IRRADIATION (0,125 KRADSMHOURY o
POST-5.0 KRAD ELECTRICAL MEASUREMENT oo

A3 10.0 KRAD IRRADINATION (0.125 KRADS/HOUR) ..o

POST-10.0 KRAD ELCCTRICAL MEASUREMENT ...

31 150 KRAD IRRADIATION (0.125 KRADS/HOURY et covioo

POST-15.0 KRAD ELECTRICAL MEASUREMENT oo
6) 20.0 KRAD IRRADIATION (0.250 KRADS/HOUR) ...

POST-20.0 KRAD ELECTRICAL MEASUREMENT ... e e

7)30.0 KRAD [RRADIATION (0.250 KRADS/HOUR) oo

POST-30.0 KRAD ELECTRICAL MEASUREMENT .......,.... 7 e

8) 50.0 KRAD IRRADIATION (0.500 KRADS/HOURY .ovvo o
POST-50.0 KRAD ELECTRICAL MEASUREMENT ... i “

9} 168 HOUR ANNEALING @25°C ...........

POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT ... oo s

10) 100.0 KRAD IRRABIATION (0.500 KRADS/HOUR)

POST-100.0 KRAD ELECTRICAL MEASUREMENT ...
Effective Dose Rate = 100,000 RADS/29 NAYS = 1437 RADS/HOUR = 0.040 RADS/SEC

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS, SFE FIGURE 1.
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Tahle 1. Elcetrical Characteristics of REF 41R /1

Test Spec.  Lim.

#  Parameter Units Test Conditions /2 min max
I [Quiescent Current  pATNo Load T oo 450 ]
T [Vagr o V|[No Load 249750 [ 2.50250
3 |Line Regulation pV|[L=0mA ta (ImA o 0.0 71
1 [Load Regulation LV (Vi =45V o 40V 0.0 z200.0
5 isc MA[V, =0V 500 | o0

T vy v 0540 n.5an]

Note:

1/ These are the manufacturer’s non-iradiated daly sheet specification limits. No post-irradiation limits were
provided by the manufacturer at the time the tests were performed.

2/ Foralltests, Viy = +5V unless otherwise specified.
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TABLE IV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for REF-43B /1

Tatal Dose Expositre {kRads) Anncaling TDE (kB ads)
Inmitial is 5.0 to.0 15.4 200 3 50.0 168 howrs [01]
Tast Spee. Lim. 72 @S
#  Perametess Units  min max | niean sd mean st mean sd mean &d mean sd mean sd e sd meal sd mean sd mean sil
1 |Quiescent Current uAl ap 459 139 L& 338 LR 13 28 333 i 335 2.6 333 1.2 36 23 3G 31 EX LA 336 30
2 |VREF V| 249750 2 50250] 2 50020 8.00061] 2.49908) 0.00051; 2.49902| 100047 2 40658 0.00058] 2.4937 9 0.1 76/ 2.49519 L0073 245542 L0007 4 14941 1| 0.00124| 249453 5.00095| 2.49315] 00043
3 |Line Hegulation Y oo | To ] 0z | 004 | b3 8.7 22 0.3 4.0 Lp | 61 11 52 12§ 152 | 137 | 3 mi o[ 13 98 10
4 |Load Regulsticn L | 200 0.3 0.07 1 L] 0.1 .08 L2 f.07 2 012 ot 010 0.1 009 3! 2.1 [N b.] o4
5 |1SC ma| -100 {[K)] -55 1.4 -50 1.3 -59 L1 -57 1.0 -57 L 5 [ -57 1.3 3 58 1.3 -3 1.3 ]
G |V V| 0540 | 53R F 0555 | Q002 i 0.353 | 0.001 | 8551 | 0.002 | 0554 | 0002 | 0.557 | 0002 | 05521 0.002 | 0.556 1 D2 3 RESZ | 0002 | 0546 | (Lodr2
Nates, ’
1/ The mean and standard deviation values were ealeulazed over the eight pars imadiated in #his testing The ¢untrel samples amained constant throughout the testing and are oot inclede = w shis whle
2/ Thex arc mancfacturer's pre-imadiation data sheet speeitication limits. No post-irradigtior [imils wore provided by the manufcturer at Lae lime the Lasis were performed,
¥

-0 Radiation sensiive paramecter: VREF.

No reliabl: messuremen:s were nass:ble at this Jevel
4




